In classical pernicious anaemia the histological appearances are characteristic and the gastric antrum is not involved (Magnus and Ungley, 1938) . The fasting plasma gastrin is invariably elevated (Ganguli, Cullen and Irvine, 1971) . Antral gastritis, however, may lead to impaired gastrin release (Strickland et al., 1971) and involvement of the gastric antrum in our patient presumably accounts for the absence of an increased plasma gastrin level. Another unusual feature was the association of iron deficiency with achlorhydria and vitamin B12 malabsorption in the absence of detectable parietal cell antibodies (Dagg et al., 1966) .
Patients with primary acquired immunoglobulin deficiency may exhibit achlorhydria and malabsorption of vitamin B12 (Twomey et al., 1970) . These patients, too, differ from those with classical pernicious anaemia, presenting at an earlier age and without detectable humoral antibodies against gastric parietal cells. They do not, however, display granulomata on gastric biopsy.
It is widely accepted that parietal cell antibodies may be involved in the initiation of the process of gastric atrophy in pernicious anaemia (Taylor et al., 1962; Tanaka and Glass, 1970) . However, the importance of cell mediated immunity to intrinsic factor is now becoming recognized (Chanarin and James, 1974) . The immunoglobulin deficiency, the lack of parietal cell antibodies and the presence of gastric granulomata in our patient, all suggest that cell mediated mechanisms might have been playing a major role in the pathogenesis of the vitamin B12 malabsorption. (Diamond and Bennett, 1974) and in Australia (Edwards, Sutherland and Tyrer, 1970 ) reaching a peak incidence of 4-7 per 100,000 in the tropical north of Queensland. In a recent large series of 111 cases (Diamond and Bennett, 1974), thirty-nine (3510 Y) patients were receiving steroid therapy or had Hodgkin's disease or other lymphoreticular malignancies.
Untreated, it is rapidly fatal (Geaney, Horsfall and Neilson, 1956 ), but since the advent of amphotericin B in the late 1950's the infection can be eradicated in at least 75Y4 of all patients (Spickard et al., 1963; Edwards et al., 1970) . However, the value of this agent has always been lessened because of its severe nephrotoxicity; and this has led many clinicians to withhold it even from patients with lethal fungal disease (Symmers, 1970) .
The intensive search for a less dangerous antifungal agent led to the development of flucytosine in the early 1960's, and clinical reports of its value in the treatment ofcryptococcal infections rapidly appeared (Tassel and Madoff, 1968; McGill et al., 1969; Fass and Perkins, 1971) . There have been reports of in vitro synergy with amphotericin B (Medoff, Comfort and Kobayashi, 1971; Medoff et al., 1972) , and in the present patients this theoretical background was exploited, both antifungal agents being used concurrently.
Case reports
(1) A 66-year-old Australian seaman developed stage IIIB Hodgkin's Disease. Combination chemotherapy was given according to the regime of DeVita, Serpick and Carbone (1970) and his lymphadenopathy improved. Fifteen months later he was admitted to hospital with sweating, rigors and pruritus. He had noticed several scabbed lesions on his back and head, and a skin biopsy demonstrated the presence of cryptococci. The lesions progressed rapidly and he developed a low-grade fever. In view of the nature of cryptococcosis in association with Hodgkin's disease a lumbar puncture was considered mandatory and the c.s.f.
showed 2 lymphocytes/mm3, protein 65 mgy. and glucose 85 mgy,. The Nigrosin stain revealed yeasts and c.s.f. culture yielded Crvptococcus neoformans in scanty colonies. Cryptococcal antigen was present in the c.s.f. at a titre of 1: 25 and the blood at a titre of 1: 5. Tests for cryptococcal antibody in the c.s.f. and blood were negative. The minimal inhibitory concentration (MIC) for both amphotericin B and flucytosine was determined, and found to be 0 6 tug/ ml and 1.0 tig/ml respectively. He was initially treated with daily intravenous infusions of amphotericin B, commencing with 20 mg daily and increasing by 20 mg daily to a maximum of 80 mg daily. Within a week his blood urea (previously 32 mgyo) had risen to 102 mgy. and his creatinine clearance (initially 110 ml/min) fell to 28 ml/min. Amphotericin B therapy was discontinued, and he then commenced treatment with flucytosine 1 5 g/day and intrathecal amphotericin B (0 5 mg by lumbar puncture at weekly intervals). The levels of both drugs were measured at weekly intervals and were always found to be in excess of the MIC.
After 3 weeks without amphotericin B therapy, during which time his renal function had remained normal, the drug was cautiously reintroduced. It was found that a dosage of 10 mg daily given over 10 min was sufficient to maintain normal renal function. The flucytosine was continued as before, and from this time onwards his clinical improvement was rapid and he was discharged from hospital 1 month later. The skin lesions resolved completely, and skin scrapings taken before discharge were sterile, as was the c.s.f. Treatment was discontinued. Two months later, having returned to Australia, he became drowsy and developed focal neurological signs suggesting bulbar damage. He was again treated with flucytosine but shortly afterwards died from pneumococcal septicaemia. A post-mortem examination confirmed a region of lytic necrosis in the mid-brain, in the middle of which was an actively budding colony of C. neoformans.
(2) A 33-year-old man developed Stage 1A nodular sclerosing Hodgkin's disease in 1961. He was treated with mantle radiotherapy, but relapsed in the abdomen in 1968. Treatment with combination chemotherapy was commenced, using the regime of Nicholson et al. (1970) . He achieved a complete remission but relapsed again in 1971 with signs suggestive of a space-occupying intracranial lesion. Abnormal brain scan and carotid angiogram supported this diagnosis, and whole brain irradiation was given to a dose of 3000 rad on the assumption that this represented intracerebral Hodgkin's disease. This again resulted in a complete remission, but he was readmitted in January 1974 with headache and dementia. He was semi-conscious, disorientated and dysphasic, with meningism and nystagmus. The c.s.f. was abnormal: cell count showed 9 cells/mm3 (all lymphocytes); protein was 1-5 gy/ and the glucose was 5 mgy4. C. neoformans was not seen in the Nigrosin stain but was cultured from the deposit. The MIC of amphotericin B for the organism was determined to be 0-04 tg/ml and the MIC of flucytosine was found to be 8 ,ug/ml. He was immediately commenced on amphotericin B by fast intravenous injection over 10 min, at a starting dose of 10 mg daily. This was increased over 10 days to a maximum dosage of 50 mg/day. He was also treated with intrathecal amphotericin B via a subcutaneous reservoir (Diamond and Bennett, 1973) as there was some evidence of spinal block which would have led to doubts about the effectiveness of intrathecal treatment by the lumbar route. A dose of 0 5 mg amphotericin B was instilled twice weekly to a total of eight intrathecal injections, at which stage the reservoir developed a block. By this time his improvement was such that intrathecal therapy was discontinued. In addition, he received large doses (6 g daily) of flucytosine by mouth from the beginning of the illness. Levels of both drugs were measured frequently in the blood and c.s.f. and were always found to exceed the MIC (Fig. 1) . Treatment with amphotericin B was discontinued after 6 weeks because of nephrotoxicity, but the renal function rapidly returned to normal after the drug was stopped. The total dose administered was 1 8 g. Progress was monitored by the measurement of antigen and antibody levels ( Fig. 1) and from an initial antigen titre of 1: 50, the level fell to zero after 4 months. There was a concomitant clinical improvement, and by this time the patient was alert, well orientated, and able to read the newspaper with interest.
Discussion
The advent of powerful antifungal agents over the last 20 years has ensured the survival of large numbers of patients with deep-seated mycotic infections. However cryptococcosis (and in particular cryptococcal meningitis) has remained difficult to treat, partly because of the frequent delay in diagnosis, but also because of the serious side effects of the best known agent, amphotericin B. The demonstration by Medoff and his colleagues (1972) that there may be a genuine synergy between amphotericin B and flucytosine led to the use of both these agents concurrently in an attempt to eradicate a serious illness in patients already compromised by widespread Hodgkin's disease. Such patients are more likely to develop cryptococcal meningitis, and their prognosis is especially poor (Diamond and Bennett, 1974) . Until very recently, the only patients treated with both agents were those in whom amphotericin B therapy had failed-the flucytosine being used as a second-line drug (Vandevelde, Mauceri and Johnson, 1972) . Although combination antifungal therapy has been successfully employed in an animal model (Block and Bennett, 1973) it is not yet clear whether the prognosis of patients treated with both drugs is significantly improved. As flucytosine has been shown to be a relatively non-toxic drug (Utz, 1972) , its chief value may well prove to be in the reduction in the amount of amphotericin B required to achieve a cure. It is not wise to use it alone as resistance of the organism so frequently emerges during treatment (Holt and Newman, 1973) .
In addition, the use of intrathecal amphotericin B remains controversial. Butler et al. (1964) state that their patients treated in this way had fewer relapses, and Witorsch et al. (1965) recommended the use of the subcutaneous reservoir developed by Ommaya (1963) to instil the antibiotic. More recently, Diamond and Bennett (1973) drew attention to the problems ofreservoir insertion, and it may be wise to reserve the use of these reservoirs for patients who fail with more conventional therapy. Although the use of the reservoir is certainly more comfortable for the patient undergoing many intrathecal injections, serious neurological and other consequences such as paraplegia, clogging, misplacement, leakage, and wound or c.s.f. infection are unfortunately not uncommon. About 5000 of these patients can be expected to develop complications from insertion or usage. Successful therapy may depend on intraventricular therapy, and this presumably contributed to the very high c.s.f. amphotericin B levels seen in patient 2 (Fig. 1) .
Fields, Bates and Abernathy (1970) showed that rapid infusion (45 min) of amphotericin B led to higher serum levels than treatment with the more usual prolonged infusion (4-6 hr). In the cases discussed here it has been confirmed that this rapid infusion method is safe and effective. When combined with oral flucytosine it provides an effective regime for treatment of fungal infections. It has been suggested (Wees and Schope, 1972 ) that the combination of flucytosine and low dose amphotericin B might overcome problems of drug resistance without causing nephrotoxicity, and this may in future prove to be the ideal therapy for cryptococcal meningitis.
